Abstract-The genus
INTRODUCTION revious studies on chemical constituents of
Phyllanthus acidus (L.) Skeels resulted in the discovery of various natural products such as triterpenes, phytosterols, phenolic compounds, and norbisabolane-type sesquiterpenes [1] [2] [3] . Among them, norbisabolane serquiterpenoids displayed strong anti-viral (hepatitis B) effect [3] . Our previous study on the stem bark of Phyllanthus acidus (L.) Skeels led to the isolation of three compounds [4] . This paper reports details of the isolation of six compounds from the roots of Phyllanthus acidus (L.) Skeels, including phyllanthol (1), glochidone (2) , lupeol (3), glochidonol (4), -lupene A (5), and spruceanol (6) . Their structure were elucidated on the basis of NMR analysis.
MATERIALS AND METHODS

General experimental procedures
The NMR spectra were measured on a Bruker Avance III (500 MHz for 1 H NMR and 125 MHz for 13 C NMR) spectrometer with TMS as internal standard. Proton chemical shifts were referenced to the solvent residual signal of CDCl 3 at H 7.26. The 13 C-NMR spectra were referenced to the peak of CDCl 3 at C 77.2. Gravity column chromatography was performed with Silica gel 60 (0.040-0.063mm, Himedia).
Plant material
Phyllanthus acidus (L.) Skeels was collected in Ham Thuan Nam district, Binh Thuan province. This plant was identified by Msc. Hoang Viet, Faculty of Biology, University of Science, VNU HCM. A voucher specimen (No UP-B01) was deposited in the herbarium of the Department of Organic Chemistry, Faculty of Chemistry, Ho Chi Minh University of Pedagogy.
Extraction and isolation
The ground root material (20.0kg) was extracted with 95% ethanol under reflux (3x10 L) and the filtrated solution was concentrated under the reduced pressure to obtain the crude extract (1kg). A half of this crude extract (500.0g) was applied to normal phase silica gel column chromatography eluted with increasing polarity of ethyl acetate/n-hexane ether (0-100%) to afford the fractions H1 (2.0g), H2 (4.0g), H3 (2.1g), H4 (3.4g), and EA1 (67.0g). and 4 (8.0mg). Subfraction H1.5 was washed many times by ethyl acetate to afford compound 1 (800mg). Fraction EA2 was suspended in H 2 O (0.5L) and partitioned with EtOAc (3x0.5L) to obtain the EtOAc-soluble subfraction E0 (7.0g) and remaining aqueous fraction (70.0g). The subfraction E0 was concentrated then applied to silica gel column chromatography, eluted with chloroform: methanol: water (4:0.9:0.1) to obtain five subfractions E0.1 -E0.5. Subfraction E0.1 (1.16g) was chromatographed, eluted with petroleum ether: ethyl acetate: acetic acid (5:1:0.2) to obtain nineteen subfractions E0.1.1 -E0.1.19. Purifying the subfraction E0.1.14 (46.0mg) by column chromatography, eluted with petroleum ether: chloroform: methanol (1:8:0.2) resulted in compound 6 (8.8mg). 3H, s, H-20) . The 13 C-NMR data (CDCl3): see Table 1 . These spectroscopic data were suitable with those reported in the literature [9] .
RESULTS AND DISCUSSION
Phyllanthol (1) was isolated from P. acidus in the first time by Sengupta and Mukhopadhyay (1966) [10] and its NMR data was revised later by Ndlebe (2008) [5] . It was found in some Phyllanthus species such as P. engleri, P. sellowianus [1] , and Phyllanthus polyanthus [5] .
Lupane-type triterpenes as glochidone (2), lupeol (3), glochidonol (4), and -lupene (5) were found in many Phyllanthus plants [1] . Such compounds, for examples lupeol and glochidone showed good inhibition to enzyme acetylcholine esterase [11] . Nevertheless, glochidonol (4) and -lupene (5) have not been isolated from P. acidus. Glochidonol (4) exerted good inhibitory effect on Epstein-Barr virus early antigen (EBV-EA) induced by TPA [12] .
Compound 6 was isolated as a white amorphous powder. The 13 C-NMR spectrum (Table 1) Further analysis of HMBC spectrum confirmed the structure of 6, according to comparison of the NMR data of 6 to those of spruceanol in the literature [9] . So, the structrure of compound 6 was concluded as spruceanol. This is the first time the diterpenoid skeleton was reported in P. acidus.
CONCLUSION
Six known compounds were isolated from the ethanol extract of the roots of Phyllanthus acidus growing in Binh Thuan province. Phyllanthol (1) was isolated as a major compound of the n-hexane extract. Glochidonol (4), -lupene (5), and spruceanol (6) Thu n, ã phân l p c sáu h p ch t là phyllanthol (1), glochidone (2), lupeol (3), glochidonol (4), -lupene (5), spruceanol (6) . C u trúc c a các h p ch t này c làm sáng t b ng các ph ng pháp ph c ng h ng t h t nhân, c ng nh so sánh v i các tài li u tham kh o. ây là l n u tiên các h p ch t 4, 5, 6 c phát hi n trong cây chùm ru t.
